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TO* 

mi 

ttttl. ^IC^^tlTV^S (Toriyama R. etal., 1988; Bio/Technol. 6 

: 1072-1074, Shimamoto R. et al., 1989; Nature 338:274-276, Rhodes C. A. 
etal., 1989; Science 240:204-207). L^LfctfSb, ZOft&lt, 1) h 

zf?* hfrt><Dmftn%.&&m±z ^x^^mmmzo^mm^xh^, 2) 
izmm&frfrz* 3) j&mmffi&&mkTz>(Dx. ztuzft^igmm&oM&tf 

< JgVNt>*lT^5£t£'&V , >3iV\ ^nby5Xb?:S^-5fc«), xU^ ND/tfU 
— S/u>mtmffi%?8M&i&-o (Zhang W. et al., 1988; Theor. Appl. Gene 
t. 76:835-840, Datta S.K. et al., 1990; Bio/Technol. 8:736-740) . 

^mmx-m^^^ii^mzri^^ztiz^^xmn^^nio^^mxh 

ftoT, mM&izit&i?®zMffi*#&[zW%U&*'a-?z.£l)iX'Z. &iz 
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tOTfcJfcttLfc^-^ttfe^Gordon-Ka. W. J. et al. f 1990: Plant Cell 
2:603-618, FrommM.E. et al. f 1990; Bio/Techno 1. 8:833-839, Christou P. 
et al. f 1991; Bio/Technol. 9:957-962) . 

^Ot^iiLTIt 1) 3*. E*DNA©*«FH(Topfer R. et al., 

1989; Plant Cell 1:133-139, Ledoux L. et al., 1974 Nature 249:17-21) / 
2) m*^<Dtm (Luo and Wu 1988; Plant Mol. Biol. Rep. 6:165-). 3) 
ysKV-ASs (CabocheM. 1990; Physiol. Plant. 79:173-176, Gad A. E. et 
al.. 1990:177-183)^1/4) 70D0^^h>S (Neuhaus G. et al. . 

1987; Theor. Appl. Genet. 75:30-36)*<*«#. &X«&<Z)tt*. g^ft, & 

fiffifcOfttRfeft, W«tt*tH:«L4:^i: S ftT^* (De Cleene M. 
1976; Bot. Rev. 42:389-466). 

T^n^fy^cu ^Xttfto^sng jft iZ M L X It 7 * ;< ? # * (By 
tebier B. et al., 1987: Proc. Natl. Acad. Sci. USA:84: 5345-5349), *LT 
+ A (Dioscorea bulbifera)(Schaferw. et al., 1987; Nature 327:529-532)1? 

t4i-»l:S*iT^ (Potrykus I. 1990; Bio/Technol. 8:535-543) . 

Grimsleyet al. 1987: Nature 325: 177-179{±7 f- y * A(0T - D N 

AO^ChSr'EnaS/^hy-^^^^ (Maize streak virus) ffiDNA^ 

®««e*tt7irn/^xy 9i,*JHr^na^c:DNA«A-r*c:fc*t-e & 
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£ Sr^T=b©T:(±/j:^. *(D& % h 9 =E p n Z/<DmM(D£.M&lz&m 

Ltz1%it&*i&< (Grimsley et al., 1988; Bio/Technol. 6:185-189), &$klz 
liT^n/^f'J^©^^^ K<DvirCjtfi*#&£T*5Cfc£*Lfc (Gr 
imsley et al., Mol. Gen. Genet. 217:309-316). 

Gould J. et al. (199J; Plant Physiol. 95:426-434) it S 9^ n n S/CDMW. 
tzftumz-oVtz'&fii"? J 2/>ffitttt3te?i:GUSafi^«:^r)>tai3!|JBHt 

Mooney P.A. et al., (1991: Plant Cell, Tissue, Organ Culture 25:209-21 
8){±, 7^n;^f'J Q A£Jlir*T*&<DE£#:J-v-f S/yffifitftjte^ ©»A 

£ T CDjgffi&# * 7. T » A»fi^<0*aSSgft*<Ji hfitz. 

Raineri et al. (1990: Bio/Technol. 8:33-38) ltm<D&mzm*^tttz'& 
* MtCT^nA^f >J<>AA2 8 1 (pTiBo542) t-f *(D8 n D pI(:feIL 
a#HN ^5-to2 n °„ffi-eM^(D^(DJi5a^t,tife. tUblz 
. T-DNA^b^^^V^it^^i^fcT i ^5^5 Kl:*t7-fJ/>g 

^oEi^iLfcii^^tY-fj/ >Sfn:ii* * x caff $® a* n £ n ^ . ^ ©Sia 
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'SX'ZZlfcmZttLT^ZUfg^M^ (Potrykus I. 1990; Bio/Techno I. 8:5 
35-543) . 

, h^oaj/cjJLTtt. £ftAM*JB^*ifc#K*fcftT<r** (Gould 
J. etal., 1991). L*U < &g u 

ue t&mm * &£;sf£ l * % $?^fe<D«g£tt % 7 □ a * x u •> a* 
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9 At»5l fcl:±U. S£#T^(zj®£^£^ATS^i:;&*-l?££. 

Silt *&W<D%&lzm^Z>z.iii>iT-2Z>Tynrt27-V V^mMMlzSt 
KpT0K2 3 2©«SS*ffi«:a5rHT*«. 

T*-3Tt»i< % «*tf, ESS. ^11. *&E, &©&rJ r ilftg|3fc<D*>cD£ 
*Rtf*£E«ffl»fc/fl^3::i:**#*Lv\ *t*k 

Sr^fSlfflai: LT/g^Sz Lt\ K5Mfc&gJgtt&l±::(D#»ufc^ 
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TMtoT'&V. W*.l*N6igJfi (Chu C.C. 1987; Proc. Symp. Plant Tissue Cu 
lture, Science Press Peking, PP. 43-50 )tf)±g&$M£3I&tftr * $ 2 m 

g/1 2, 4-D, 1 g/1 aifsygL 3 0g/lS/ai, 2g/l^ 5 
W hfcBttLfcigJfi&tfLSJgtt (Linsmaier, E., and Skoog, F. 1965; Physi 
ol. Plant 18:100-127) ©fc«8&Rtf If £ $ 1 0 0 m g/ 1 y g % 

7 0 0mg/l 1. 5mg/l 2, 4-D. 20g/l£/ 3 J|, 2 

. 3 g/1 ^f;i/5-r Hfe»iDLfc««^^«^fizi:*«TS*. tot^ 

&Umizm^h>ilT^5*><DZm^Z,Zii&T-ZZ. dftg>CD*>©<a#<ttAgro 
bacterium tumefaciens a&cPT i^X^ Kfl)!7V JH/^x^ (vir ^) 
!&*©DNA«***tK<**-*ffLTfcy, *tfctf#L«fc ^t*»Jtt 

K*(=#&U W^ctUTiy^X^ K^tin vivo_T»A*lxat, 
<DT£>£. #B$B?B#&(±, $fc£. Agrobacterium tumefaciens A28l>-i\ 

"5at«SttO, JgSt«5lft»4s*«Si«>TiS5^a: (Hood E.E. et al. f 1984; Bio/Te 
chnol. 2:702-709, Hood E.E. et al., 1986; J. Bacteriol. 168:1283-1290, R 
omari T. et al. f 1986; J. Bacteriol. 166:88-94, Jin S. et al., 1987; J. 
Bacteriol. 169:4417-4425, Komari T. 1989; Plant Science 60:223-229 ATCC3 
7394) iz-SZtoZT i zf?X$ KpT i B o 54 2 (Jin S. et al.. 1987: J. 
Bacteriol. 169:4417-4425) O^Y^U>X«« (vir £$) &&<DDNAim 

4 * - X ■< ± y ^ * - & (I fe V x T # £ L < ffi VN ^ - fc ^ ^ ^ ^ 

C(D<t-5^7.-^-/W^-y-^^^-©Mi:LTpT0K162 ($$g§¥4-2 2 
2 5 2 7-^ Bfcffl#fr&§a£-5 0 4 8 6 9^ *g4$aFffigfg 0 7 / 8 5 4 , 8 



WO 94/00977 



PCIYJP93/00925 



-7- 

^ggRt XAgrobacterium tumefaciens tfXJf 5iaffgX£> 3pT0K154 iil&lttlZy' 
5^$K (Ti^7X§ Ffr*>WIBZtltz'£%a<DpGK472zfy7> ^ F£pVCK101 i: 

£tf:/5*$ K) l-pTiBo542<D9V Mli&&&<DflHz# P — Wb£ftT<^ 

£±1515. 2*P^-X0)Kpnl$rtt (virB, virG, virC&StG^fc^i?) 
fr&KtiSito'QhZ. Z(DpT0K154 (-(i, T$U£tf) 2 O&ftmn £ 

fe'J, C<D0!IU:, #^*tfel-^AL<t-5i:T53te : fWiBo542OT«>V;UU> 

SP x*9*Jv<{S/>££t&3&B¥ 
HPT ;w^n?-f S^ffiStttae-? 
NPT *^-v-f S/>fflKttJte^ 

tc r N^^-f^y vfittttae^- 

IG ^>hn>GUS3t€^ 
BR T - D N A jK- **-gSM 
BL T-DNAC£/K-^-gaM 

virB, C, G S&SJR&y 7 U 9 AA2 8 1 v i rfflig 

OR I C o 1 E 1 CD%SBB^/% 
COS 5 A y:7r-S7© CO S»ffi 

H SIISMH i ndlll gpft 

PT0K162 Ci^C. *^T'^ £&o*><D(±, mftOV? 0 a--y 

7<D^mx- Itm m<D D N A £ T«« ft H 9 A1" 2> d £ #&-f L T (i fc - 

Cl<D<fc llti* Agrobacterium tumefaciens #BlflSftc7)jin vivo 

&~e<D&ffl&&x. (Herrera-Estrella L. et al.. 1983; EMBO J. 2:987-995, 11 
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orsch R.H. et al., 1984; Science 223:496-498) £#J£§1"<£> Z£.lz£.i) x g$ 
©DNA£ P T0K162 l=*A*Si*#*TfiB£fc5. ?ttto*> % ^ill &-f. pT 
0K162 £ Agrobacterium tumefaciens tlzlALTft^T. ~(DWHz£ b dR/fMD 
NA£^AL/c P BR322£»¥(£;ft,3:7 v** K 5 X * Kfc^tl) £JfA 

?Z. PT0K162 <DDNAlz{i P BR322i:^|Hl^gl5^^5(DT«, pBR322g§a|&(£;jg 
P3BBWfc#Lfcffl*3^l=«fciJpT0K162 Ka*&**i«;: fclzfca. P BR322(± P T 
0K162 U Agrobacterium tumefaciens #T:tt}g!S!-e£&(,N<E>Tr. CICDJ;^ 

ftffl*3i**lfc«fi8 (pT0K162::pBR322 BSttfcvx^) Tfttf ft tfAgrobacteriu 
■ tumefaciens ffTi^fSZii^ti^ fbX, pT0K162 £pBR322^*|# 
©**i^*llzf#J|«|«c«ptt (&*!lSftt«) Co^TSSttitf, P T0K162::pBR32 
2 gg^lftfe^f S Agrobacterium tumefaciens » A<T» * ^. pT 

0R162 W1~<£> Agrobacteriuffl tumefaciens iZ&WLO)?'? 7. $. K$riALTi?S 
LfcfcZS, pBR322R»fl:<DSftv--:fr-fcLTI±, h y »/>T n 7 (De 
Greve H.H. et al., 1981; Plasmid 6:235-248)6*©*^* f- J v-T S/>»ft 

jfi€^ (sp) *««tiT^5ci:*«flfflLfc. &ot, r^j=wa®ae^*«pB 

R322K*n-Wfc3*iT<rx*«£fctt. S PIfi?fefo^5^U'l:#At*v 

tf. Agrobacterium tumefaciens rt©fflBfflifcx.£ J: «J , pT0KI62 CDTi^Cf 
M<D&&lrZmX?Z>Ziii<-eZZ,. Sfc-tOffiO«#Ct±. pBR322£#E©DN 

ptoki62 ±{cfc^x. *^-?-f s/^ffittaae^fc^fscjae^&ai^^T 
ffl * n s *> * y $ a ©t, ft t b * * -f 
^maiffiiattise?. ffi£ttijtffiffifs-safis*. **;ux^&8t&*tf 
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^fe^fcST^DA^y LTti. ftlzm&Ztitti^-fiK Agroba 

cterium tumefaciens L < £JV N <2> w k.i)tX%2>. 

zf 57. $ Kfc Agrobacterium tumefaciens %£(DT PnA? -J- y V I±MfflWllZ%$. 

a G. et al., 1980; Proc. Natl. Acad. Sci. USA 77:7347-7351) tc J; »J ? d 

w©A^ULTH»$*l*7^D^^f»y«>AjRai®t(i, pT0K162 

^M*^, T i ^5X^ K±(_g2S£*iT%«fc<xl;Mfi(Dy5X< K±(zgBS 

^^nA^f'j v^mMmx'%?m&®<D%mmmzmmmm?zjfm±. & 
^m^T^u^^^v^Ammmtmzm^itzziiizi:vnz)zt^x'^ 

l:7^n;^fy) AJS«ffl@ £ M L T##«ltr * ^ t iz «fc y MM 

£ c t iz «fc y c £ i«-e £ £. 
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mmm± 

(i) ftftf&£g&»<Dagfi 

(i) w *<D&U 

(ii) E3L 

-f^©^!??: 7 0%x.f J-)Uz 1 #|BL 1 U SAC 3 " 

0 ifcli J: oT?lt*Lfcft, 2N6@#ig& (N6«OTtf 

££3>!l(Chu C.C. 1978; Proc. Symp. Plant Tissue Culture, Science Pres 
s Peking, pp. 43-50) , 1 g/ 1 fclf^ll, 2mg/l 2,4-D, 3 0 g/ 1 <y 

(iii) 

j %<»%fm**±M<Di5m-T:mm:Lt-ik. i/2N6@m (1/21© 

NeciSMi&tfMfii, N6tT*S>3& lg/l^fUSI, 20 
g/lS/a», 2g/l7->7^h) KgffcU #113 Hfc(D*&Ua*& % 
S*^£^fc2~3mm<Dffi»&«JUfflU tm^Lifc. 

(iv) *&fiffl«L as*** 

(iii) ©3&ffiT»fcafflftfl:*»f,ffl : ffiOjfejgg|JS:5~l Omm«I»JffiLT*t 
mULtz. tit. w*l€»0«|««r2N6Ea(f:S«6±T?»23gra«f«LT#fc*;l/ 

(v) S»«£fffl& 

JWiELtFkkVV ^ i/^(Toriyama and Hinata 1985; Plant Science 41:179-183, 
MS{&ft&£g (Murashige and Skoog 1962; Physiol. Plant. 15:473-497) , 0. 
5g/l *f^i. lmg/1 2.4-D , 0.2 mg/lrt-f 0. 1 mg/li^U 

2 0g/lS/ai) i:^U 2 5 0 C. Bf^TT 1 2 0 r p mT^ST -5 d 
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(2) T i ^77. ^ K 

j\<< <rn fyman&kfcl- (HPT) RU0 -D-VJW u-#— \f (G 
US) Sifc^fcT i KfflT-DNA««l:fi*jiA«. ftTO^X^ 

(i) pIG121 Hm:HvfD*^5— ifjt^<D^W^So>^-g-t?GUS5t^i: 
, /W^av^y&ffiteSfc^fc^bfc:/?;^ K 199 1 ; «g 

m>u trtj uv-u mMt^mi pp. 123-132) . z-sm*^ 

(ii) pTOK2 3 2 : 
K 2 2 9 ^(DgA 

Tn7fi*ffl^fy7-fS/>fittttJtfi?^tJCl a I Wftf (2. 5 k 
b) WHMfcJ:y*«fc¥?WfcU Cilfc p U C 1 9 0 S m a I fipfflt 

TOK107 (5. 2kb) fcfcfc. pTOKl 07iEcoRI, Hindll 
I TflLSU X^^yv* fc^fc 2. 5kb$rtf£pGA4 

8 2flEcoRI, H i ndlll R# (2. 7 k b) fcJggL. X^^f;7^ 
S/i/fiffittSfiG^fcH i n d 1 1 1 . H p a I p T OK 1 7 0 (5. 2 

kb) fcfcfc. 

3 5 S^n?- * — 5— tfo^l -f > h n>£ GU S}££^£5i 
SU^^-pIG22 1 (Ohta S. etal., 1990; Plant Cell Physiol. 31 
:805-813. >J&&) £ E c o R I T'TOt£* W-g£!ilZck 

y*Jgfe bH i ndlll «J>^7- (pCAAGCTTG ; ^rt^MJgn- 
K4 6 6 0 P) £|$AL*:. 3 5 S ^n=E-*-;&tf-f > h □ >GU S fc^frKlr 
tt£H i n d I II {iJ:y ©UffiU 3 SS^nt-^-iiA^ v-fi/>&Jfi 
te3t£^£3fcgLfc:/5*$ KpGL 2 (J. Paszkowski, Friedrich Mieocher 
Institute «t>JAf-) OH i ndlll gP(4l-Jf A L p G L 2 - I G (7. 6 kb 
) *®tz. pGL2li P DH5 1 (Pietrazak etal.. 1986; Nucleic Ac 

ids Research 14:5857-5868) iz/U v ^>JgJiif£5S£^(Gritz L. and Da 
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vis J. 1983; Gene 25:179-188) ZffiXLtz*)<DT'$>2>. pTOKl 70&Hp 
a IjEMLT'&biitzmKS: pGL 2- I GcDP v uUWiK (5. 2kb) i:3I 
*SbpTOK229 ( 1 0. lkb) 
2) A— yWt'J- TOK 1 6 2^£>ajA 

t "J -A ^ ^ - C3liH47 ^OA^ f "J -J A A 2 8 1 m%(D v i r 
v i rC, v i r GitG^^rJf AtT^fe^.— A-r^y — — pTOK 
1 6 2^(Dg^ite^- (/W ^nvw^^s^ite^, * > hn^GUSilfc 

3\ *>hn>GUS»e^jMfi*a3-ftfc:75X$ KS:pTOK2 3 2i;B¥.£ 

(3) tST^DA^f'JDA 

T-DNA ^£i»L£m&> LBA4404£EM101££^£A?-ryy£LT&J8 
L*:. LBA4404{i^;Uy^-^"5 7.^ K ( vir^?r^±«:^T»^o) PAL4404* 
^TSSf^Tr^O. American Type Culture Colletion «fc »J A#W^T^)S (A 
TCC 37349). EHA101(i^;W<-^5 X ^ Ktf) vir^^i^MteT^ 
nA^xU •>AA281fi5j5-C*»J» Hood E. E. et al. 1986*>b A^-nTtgT&S. 

(2) ^T?^ fcg* 0)7 W y — ^£ * — & z 4x t> 2 T $r d A ? f- y £ 

^oa^xu $ i*izmxtz%mim%(D=m&m^m (DiuaG. etai. 1980 

; Proc. Natl. Acad. Sci. USA 77: 7347-735 1)CJ: r>tz. 
LBA4404(pT0K232) 
LBA4404(pIG121Hm) 
EHA101 (pIG121Hn) 

(4) y^QA^f "j f ^mmmnrnm 

J\j ?U v-f S/ 1/(50 Atg/ml) t^v-f S/>(50 /£g/ml) £-g-*MBigJfe( Dr 
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lica K. A. and Rado C. I. 1974; Proc. Natl Acad. Sci. USA 71:3677-3681) 

iEAAigifc (iift£tf)AAigi£[-fcVNT. S/agrfcO^M, fc0.2Ml=£M U 

7-fehS/U >= f>£ lOOAiMM, pH5.2){c«C, ®2ig£3~5xi09 ffijg! 

(5) 

i^Lt. SS&Ii. mmumt 100/zM 7-feNi/y>rf>. I0g/I 2>n- 

2Qg /h>a|f*£fcN6S3BflaSJ&<l/2N6 N6»fi££L N6 

fcT2$>gL Chu C.C.1978, AA7$y»(Toriya«a and Hinata 1985), 1 g/1 
rtlf^iL 0.2 mg/1 NAA, 1.0 mg/ljb ■< Z z / \ >f frv 4 Y) lz x E 

2N6B#8ttC=?41U 25-C, **TT2~ 5 HM**Lfc. 

* MMiTOS: 250 mg/1 * 7 * * * 5/ A fc£tt«B*T35fe»U |^iI(Dt7* 
***Afc£fc*ft*ft©B{m%T#£fc«tt;fc. 

(6) GUS?g&Oi)|Sufr& 

&$£0. IX Triton X-100 fc^fcO.l M 'J (p 
H6.8)dgSU 37'CT1»1U. 'J>iWT7^DA^'J 
fcifeiMfofeLfctL 0.1 mM 5 - 7 □ =E - 4 - ? n n - 3 - -i > K V ;U- 0 - 
D-^;Un^ (X-gluc) RV2 0 * J V >gfcfS®&&8sin Lfc 
. 3 7lC-e2 4*nraMLfcfc % ftolfi^tlitlftMTtttL, ft 

(7) m%mm&. 

(i) ^HM^ 
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£^&N6 S3^2ir«U 4fU:lWH0mg/lA^ O 
(ii) BM. 

3 HR3&#ig^L;kE&£ 2 50mg/l ir 7* * 2 N 6 igj&T- 1 

igTOML/fe&. 50mg/IM ^ov -f ^> 2 N 6 J&&*e7gSU£&fl|| 

(Hi) tgmtm m&io)v*) 

3HB8«ff«atLfc«f3S[fi»S:, 2 5 0 m g/ l * 7 * * 2 N 6 

n 6 3 mm%m l -o w v ^> yffiL&a%$&m*m& l & ( 1 & 

M&) ." #t>tlfcgfiift^5:$b(z5 Omg/ l y\-f v-f ^>£-£tfN 6 
-12«J6 (N6iW, N6tr*5>J& 2g/l*f^8, 0.2 mg/l 2 
,4-D, 0.5 mg/I 6BA, 5rag/l ABA, 3 0 g / 1 V jHf h-Jk 20 
s/lfaU* 2 z/ 1 y/U5-f h) T?2~33IfiiMgaiL ( 2 . ~coig 

&±T-mmLfii*)»7,$: 0, 20. 5 0mg/l A^av-f t^t/fflffH 
4««*N6S3KSLfc. fcfc, «IMiSl:liiT2 5 0mg/lt 

(iv) 8ffi«asi»|fi 

5 HR8^«IEL&£ffljg£Ji!B&& 2 5 Omg/ 1 -tr? * ***/At$t} 2 N 6 
^T-ljiTO^Lfc^ 5 Omg/1 v 2 N6J§jg>T-^ 

(8) j&gfc&Kwftizzni zmx&fc+nmm, 

MMU&K1$ttt<Dm*Z 7 Omg/uw^n vr*/>£^fr4 0 Otetf-v-f *ia 

2 5TC-eiOB»SU 'W^ClV-fS/ 
Ltz. £tz. TOMttft»I^5:#2 O&o'ofillL. & 3MfS|&©3ft*t, 

(9) ^-if^jsfeti-s^Ajae^©^ 

SSL SB©3fe. B©3feO^SIE»fl:MiftH-Q^T. /J^t»©*ft (Komari et al 
., 1989; Theoretical and Applied Genetics 77:547-552) Cl££<^ D N A 
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U atBL/_DNA(-SfJ|S^^Hindni$:toSL, H P T zfu-y't U 

^>&l-«fc*^A££^©&aj£f7 0 /-. /Wt'J-^5x^ K±<DH P Tjt 
ttt'SmindmmKO&i'l^ m 5.5 Kb 1?*«J. :<0««OT-DNA©rt 
gPfDHindm-9-^ h^€,LsJ?-^-ga^IO*S*T?(ODNA««ogS|i. £j 5.4 
Kb -e*^ (figi) . W^JSco^Tttllolecular Cloning (Sambrook 

et al. 1989; Cold Spring Harbor Laboratory Press ) Kfg^CD^lcft^T 

(10)-f *-P0ttlWH©**M=J:*afi**A»« (A#Jff*tt(=Stt«GUS 

OltMiTDv^ S^fiJWIfcfi^l: G u sae^^^o/w * v 

pIG121Ha (±&) 5:iALtI$:-f^IH©3t©I««|;i!iIt, &#ig 

*afcGusaMt«r»atLfc. wjsiiii, e& as***, ess 

D^f'J!>i.EHA10l (pIG12lHm) -e*!BILfc«££i±, 



WO 94/00977 



PCT/JP93/00925 



-17- 



i mrnmm m^zgv smB^^m csm. ■ nam 



mm 










MM. 


0/ 3 0 (0) 


10 9/1 57 (69) 


+++ 




0/2 0 (0) 


0/3 0 (0) 






0/3 0 (0) 


24/1 15 (2 1) 


+ 


EES 


0/5 0 (0) 


8/8 9 (9) 


+ 




0/14 1 (0) 


31 2/395 (79) 


+++ 




0/2 3 2 (0) 


6 1/247 (25) 


++ 



+ : 1 WR ++ : 1~1 0%. +++ : 1 0%&± 
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1 U m -rz 14- r T o v*j./ ^„ 

9 9 1). ^±(D^;6^ ^^^GUS^^^^^^l^^ 

ftfi®***<B«>e,*i£: <*2) . **:aa**ifc»fi tt , cus^^-g 

-fcl±£*t=J£8l3*iS. d*i&®-£j&>e>, Gould et al. (1991) (zj:t)$gg. 
fc, Raineri et al. (1990) ottfcEfcfcftKfiHfc LT« 
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mm 

ESS 


0/ 20 (0) 
0/ 30 (0) 
0/ 50 (0) 
0/2 5 0 (0) 


0/ 77 (0) 
0/128 (0) 
1 6 9/7 4 3 (2 3) 
2 2/2 54 ( 9) 



( i2) * © as t ± s mfcir-m a» *ojs ^ £ & # & g u s 



£ (Mikami and Kinoshita 1988: Plant Cell Tissue Organ Cult. 12:311-314) 

. T^Dv^f ij LTIiEH A 1 0 1 (pIG12lHm) RO r LBA44 0 4 ( 

pIG121Hm) fcffl^fc. 

3S/t*yettZ*iJ:»Jfi^4STfGUSStt*«B«>&nfc (£3) . ftoT, E 
HA10 1 (pIG121Hm) fc5vMiLBA4404 (pIG121Hm) &ffl^fc«£m± 
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m ^ 








LBA4404(pIG121Hm) 


EHA10KpIG121Hm) 


LBA4404(pT0K232) 




1 


6 7/7 0 (9 6) 


7 8/8 7 (9 0) 


64/66 (97) 


^Q)fc 


2 


72/86 (84) 


6 8/7 3 (9 3) 


8 2/8 2 (1 0 0) 




1 


4 6/1 35 (34) 


4 3/1 1 6 (37) 


1 24/1 3 1 (95) 




2 


28/1 07 (26) 


8 1/143 (57) 


1 02/1 03 (99) 
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EHA1 0 1 (pIG121Hm) fcWl/A-^ Flz&ffim&T ?u A£ y- y $ 

AA2 8lCvi vW$.*Wr>. LBA4 4 04 ( P IG121Hm) lilfOv i 
i$£f£o. LBA44 04 (pT0K232)(i^\;UA — ^57^ K(Dv i r&m 

ttii«ffi-C***«, A-f^-y-^^^-J=a6*llRttT^PA^xy fAA2 8 1 
©v i rll^O— gP(7)jt^=£:^1-S. ^Lt, ZOAJ j-*J — ^£ £ — lipTOK 
162 j&>bM£Lfc%©1?* LBA4404 (pT0K162)l±5R^8Sf£l&CD*fiT?'&JgJt 
!E»Offl8l<t*l«a(cffi»T**-e^Kteft&iriBi:Lfc (Saito Y. et aL, 1 
992; Theor. Appl. Genet. 83:679-683). Zto&^lz. SftgJgC&Wv i r««© 

St*JRttOv i r««fefiffc4^LBA440 4 (pIGI2lHm) -CfeWfiai:*, 

J&*ofc. a^-^5X$ K cailSJSttC!) v i r^oEHA 1 0 1 ( P IG121Hm 
) *ettnS'fc;&y©»A3&(i J S> J S»±#Lfc. s*41-V — ^2 $ —lz&ffiWM(Dv 
i r^oLBA4404 (pT0K232)T{±a * y T~*,R<Dyt£ mWilz 9 5 % 
JBL±©ffi»*CGUSgtta«B46&iifc (*3) . £blz, GU S jgttfcsRf^ti 
*ii©ffi»^«)*€l««fl!)BBS[CB8tT0:, LBA44 04 (pT0K232)T?^fc* 

;UX©ffla*tB8LTt±LBA4 4 0 4 (pT0K232)j&«:ftt,i£< % 
3Bfii*{cB81-4Saiaillft(±g«&6<i*36»-3/t (364) . LBA4404 (pIGl 
21Hm) **<^l±EHA10 1 (pIGl21Ha) © 2oa>®»T?l±. S^{±fi< , $ 

b izfgmmt£* 3^t:*ye fct^ w y □ j/ > ffitnte * ^ ^ (D a (± 2 % mm. 
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-fty-/<^^-|;^ftovi rit£^<a-gp£J$ O LBA44 04 (pTOK 
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4 Tya'<tT>)VJ*<DW&<0&WZ&Z%mE®3)%<0&^ Wit/**) 











m & 




m 


LBA4404(pIG121HnO 


EHA101 (pIGl21HnO 


LBA4404(pT0K232) 


ft oft 


i 


9 1/338 (27) 


1 3 9/30 1 (46) 


1 6 9/3.0 5 (5 5) 


ft oft. 


2 


59/42 1 (1 4) 


66/425 (16) 


1 1 0/360 (3 1) 


ft oft 


3 




1 0/5 2 1 ( 2) 


1 7 4/644 ( 27) 


ftoft 


4 




20/349 ( 6) 


1 00/349 (29) 




1 


6/269 ( 2) 




6 5/2 8 3 (2 3) 
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( 15) j\ -r 7 u v -< *s >mm %&&mz & w s g u s it^^©^^^^ 

*5*1-S&«**W»Lfc (3*5. *7) . t^da'^.j,^ 







GUSjtfi^oDfSJS 












1 


2 6 


2 5 


1 


0 


2 


8 


7 


1 


0 
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GUSUft 


LBA4404(pIG121Hm) 


3 


i 


1 


EHA101(plG121Hm) 


2 0 


1 7 


1 0 


LBA4404(pT0R232) 


2 0 


1 5 


1 2 



7 /w ^rnv-fs/>e©i:tt*/ux*»e>SMLfcifi«itfctt*Gus 











GUSE§{£ 


LBA4404(pIG121Hm) 


1 9 


5 


3 


EHA101( P IG121Hm) 


l l 


4 


1 


LBA4404(pT0K232) 


1 9 


1 1 


1 1 
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( 1 6) M'gfc&tt<D&&&&J:Zfm*%Z& 

(17) JgSfeffeSftfeirF»ffi^(zfe»*«A3tfi^o|&«t^«f 

(S8, £9) . ^7^^ KpT0K232 ©*T-<±H P Tige^&^tlHindin^f 
5.5 Kb T?£><5©(z*fU «KLfc-r^TO^Jtteg|«:jztt % $j 6 Kb JK± 

*>©-?£>£. tftlB**lfcDNA»f^OJI***fi#T**^«: 

t- ims, ^9) . ztLb&sM ruvj i/^&m&mmt* gussg 

©ft" ©£££&$& 1 - 2 fc,fctf3 - 2 li, #«Jfc*£ 2B*&±©SA»e 

?*>©-#© A >Kli 5 Kb J:U^VN^fJt1?*>U, T-DNA^i/^fl 
*&£*l£:t)<D£jf$3£*l,£. {Jot, ^©©ftliftffiftTvW ^□v-i' 
lH?»©4M£fc^Lfct>©fc#;Lb;ti,s. 
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t;2ne-^o/; 1 6 c(D^t«:^2^^o^T, GUSHfe GUSfcfSL 
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GUSM 






»& 


BStt 






0 


6 0 


0 


2 0 


1 - 2 


2 


3 0 


0 


1 9 


1 


2- 1 


2 * 


6 4 


2 6 


1 3 


5 


3-2 


2 


5 9 


1 


1 9 


1 
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&9 vy>Mmiz£zMnummz&ttz>mxm.fc?<Dn¥-$i&£xf 



m^^. •--^ 9 JL. ft i J* 








GUSM 










*f M 




0 


6 0 


0 


2 0 


1 


1 


4 6 


2 6 


1 5 


5 


2 a 


2 


3 3 


1 8 


1 3 


5 


, 2 b 


2 


3 1 


9 


1 5 


5 


3 


2 


2 9 


1 0 


1 6 


3 


4 a 


3 


2 2 


2 1 


1 3 


7 


4 b 


3 


48 


1 1 


1 6 


3 


5 a 


3 


2 6 


1 3 


1 7 


3 


5 b 


3 


3 6 


1 4 


1 7 


3 


5 c 


3 


24 


9 


1 7 


2 


6 


2 


4 7 


1 3 






7 


1 


5 6 


2 0 


1 4 


5 


8 


4 


45 


2 2 






9 


1 


5 2 


1 8 


1 8 


2 


1 0 


4 


5 3 


1 0 






1 1 


2 


7 5 


1 5 


1 8 


2 


1 2 


3 


44 


7 


1 4 


6 


1 3 a 


2 


3 3 


1 8 


1 5 


5 


1 3 b 


2 


3 2 


8 


1 3 


7 
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*9 (m%) 















ass 






14a 


1 


7 2 


2 0 


1 5 


5 


14b 


1 


2 6 


1 4 


1 0 


1 0 


1 5 




2 2 


7 


1 2 


8 


1 6 a 


2 


3 1 


1 0 


1 5 


2 


1 6 b 


2 


3 2 


8 


1 4 


3 


16c* 


2 


6 9 


24 


1 3 


7 


1 7 


6 


8 9 


4 1 






1 8 a * 


1 


3 5 


5 


1 5 


5 


1 8 b 


1 


7 0 


2 0 


1 0 


1 0 


1 9 


2 


4 7 


1 3 







»tt«2 

(1) nr^Daj/aa 

h •J^n^i/g.aAlSS, Fl (A188 x Black Mexican Sweet), Fl (A188 x B73Ht) 
, Fl (B73Ht x A188), Fl P3732 J^tLT^Lt. A188, Black Mexican 
Sweet, B73Ht©^1* n<D&&mimtt*m%£®&WM9iffifrZ>. P3732 

(2) &&£ft$ffitt®SB9g 

£$8l??:70K x*;-;h::1#|HL l%i»£!tg^ h U -5 Ale 5#H£8IL*: 
. W®*T3EIJ3ii^, LS@#i£J& (Linsmaier and Skoog ©flS&Jgfc J;tf 
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^ >Hi ; Linsmaier, E. and Skoog, F. 1965; Physiol. Plant 18: 100-127, 10 
0 ng/l*1f 700 me/\y'nv>s 20g/li/a«|, 2.3 g/1 VfrU V) iz 

m.l x 0.3 mm(DM^5:^JUmL«T©^(-^L/i. 

(3) &®M&&i]frx<DmM 

L S D 1 . 5 ©{fcigife (Linsmaier and Skoog itf^* ^ > 

SI. 100mg/l #ifs-y&. 700mg/l ^ny>, 1.5mg/l 2,4-D , 20g/l S/att. 

(4) r^D/^f'J'JAOlI 
HKMlCSLfer^n^fUfAOSSi©?^ LBA4404( P T0K232)fe cfctfEH 
A101(pIG121Hn)fcJ8v x fc. 

(5) 7 7n^tr-V VJ*mmWi<Dl®& 

)\-< 7W?4V^ (50 mg/1 ) iLi]i-V( i/ls (50 mg/1 ) ££tt ABigflLbT? 
3-1 0 0F^iLfc7^O^f.y »>A(D3D^-$:e^^TAvt^ ij, 
^lCSLfciEAA^iCiSL, ^^3-5X108 *BJ&/m ltzRfi 

(6) ^ftjS3fi«aa«^<D«sa, 

^yffiLfcM£#5X^T*^jfj!l&. ±^(DT^P^^5 L U 3 ~ 1 

OMilLfe. MiW, 100 fiM7* hS/U>rf>, 20 g/1 £/ 3 >t. 1 
0 g/1 — T.tStimJEL S@ffci£ife (Linsmaier and Skoog (Dte&MM, 

Murashige and Skoog £DfcT£ ^ I'M : Murashige, T. and Skoog, F. 1962; Phys 
iol. Plant. 15:473-497. 0.1 mg/1 ii4 **y. 1.0 mg/1 #-»f$y® % 2.3 
g/1 ffryJY) lz£ffiU 25V. MTt2~ 3 BR8g§|Lfc. ^Wi, 250 

(7) ^x^&iffi, 
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U (^^CD-b7*^^r^Afc«ttf30nig/l>'N-i' ^D?-f £/>£-£tjL S D 1 . 5 

(8) GUSStt©KS*ffi 

(9) £EJl&»^©at£-?«A 

Gould b<D$g£ (Gould J., et al. 1991; Plant Physiol. 95:426-434) 

HU^CDT ^f 1 ; 1 ) A®&EHA101(pIG121Ha) & b tz MMWffli l-j&M L % 
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tn nfflf iAl Wxt 




1 


2 4 


9 


2 


0 


2 


1 6 


8 


6 


0 


3 


1 7 


1 3 


5 


0 


4 


1 4 


1 


0 


0 


5 


4 5 


1 4 


7 


0 


6 


3 2 


1 4 


8 


0 


7 


3 0 


7 


1 


0 



««&«tt^-f *i* P 3 7 3 2 



&&Ltz^?ti<D&mT**m$mx*G\JS&&¥<QmMi t frbtlti. EHA1 o 
1 (pIG121HmK L B A 4 4 0 4 ( P T0K232) ©@^P^l?<Ditfi^^^<D^t±E 
tbbtitzti^tz (S10) . jai* 5 G U S MSfffi©^ t S * 1 0 

Vf^Wt'J^^^-p IG121Hmfc«fctfpTOK232(iGUS 

4 | T:tiGUSjt£^£f&g[Lfc^. dCDwi:^t>, h V *en n £/£>#;l>x(::fc^ 

tto ^(DlsWi (Lupotto, E. and Lusardi, M. C. 1988; Maydica XXXI II : 163-17 



WO 94/00977 PCT/JP93/00925 



7 ) ll±*J#4Mfclirffi"T?*S. 

^11 h ^^EDni/^^x^coGUSaS^CD^A^^ 







GDS+<D*/Px»/&g;b;i/x8r (%) 


A188 


1 


32/35 


(91) 


A188 


1 


34/34 


(100) 


A 1 CC V DUO 


1 


41/49 


(84) 


A188XB73 


1 


35/42 


(83) 


A188 


2 


39/40 


(98) 


A188 


2 


40/40 


(100) 


A188XBMS 


2 


38/40 


(95) 


A188XB73 


2 


31/40 


(78) 


B73 XA188 


2 


29/35 


(83) 



BMS: Black Mexican Sweet 
mm l:EHA101( P IG121Hm), 2:LBA4404(pT0R232) 
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3 . mft^mmw-f *T'&zm#m i fa®©^. 

D/^fU'JAliliT:^-?!, Agrobacterium tumefaciens <D T i y^xS K 
pT i B o 5 4 ao^-r^U^X^^WDNA^fK-^^ti'^^^^ KfciCA 

Sfc. 

6. tuiaDNA^^r-^tf^vZ^ K{±pT0R162 Xl±*©8i»{*:T?&<&ft2fcJg 
5 ia^tD^fe. 

7. m&TyuJ*$7-V?I*M®{Blt. Agrobacterium tumefaciens T'&Z>m 
jfcJg 1 & V* L 6 (O^-f tifr 1 3glzf3$&(D;fr?£. 

8. ^gfto^li^^ffi^ST^tiA^xU^AMTO(D^g7!>si 06 ~i o 

^^KtefftWjfi^jttt^KtesaajRsatfe-rsw*^ i l 9 co^-r n*» i s 
niaigro^rffi. 

l 1 1 wftit* i j®(-ia©a)^. 

1 3. %&tmt*jEift%mw*n&?zi&titiitzimv&zm#mi ^ 
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L 1 2<D^-f ft^llg(if3i£tf);fr&. 



